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1.1. Solution phase synthesis of a library of benzisoxazoles
Amongst heterocycles commonly found in pharmacologically
active molecules, the benzisoxazole is frequently employed as a
bioisostere of the benzoyl group. Many benzisoxazoles have bio-
logical activity, and the functionality can be found in compounds
with a diverse range of uses including antipsychotic, antitumour,
anticonvulsant, antimicrobial and diuretic activities. To allow the
discovery of new compounds containing the benzisoxazole group,
a recent paper describes a synthetic approach to a library of 72 di-
verse derivatives.1
The authors had previously described an efﬁcient approach to
benzisoxazoles (3) by the [3 + 2] cycloaddition of nitrile oxides
and arynes, and this approach was employed in this library synthe-
sis. The solution-phase method depended on the ﬂuoride-catalysed
in situ generation of the reactive cycloaddition precursors. The ar-
yne was produced by elimination of an ortho-substituted trimeth-
ylsilylphenyl triﬂate (1), and the nitrile oxide was prepared from
the chlorooxime (2).
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As an extension to that previous work, the benzisoxazoles were
prepared and those designed to incorporate a pyrrolidine or piper-
idine R group in the 3-position, were subsequently derivatised by
acylation or sulphonylation to give products (e.g. 4). Other deriva-
tives contained a bromo- or iodoaromatic R group and were elab-
orated by palladium-catalysed methods, including Hartwig–
Buchwald aminations, Sonogashira couplings with acetyleneshttp://dx.doi.org/10.1016/j.comche.2013.05.001
⇑ Tel.: +1 617 492 6977x225.
E-mail address: nterrett@ensembletx.com(e.g. product 5), and Suzuki–Miyaura coupling with boronates. In
this way, it was possible to create a library of derivatised benzisox-
azoles with maximum diversity.
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To ensure the drug-like nature of the ﬁnal library, a virtual li-
brary of 2440 possibilities was created from four benzyne precur-
sors, 52 acylating or sulphonylating agents, 21 boronic acids, 10
amines and hydrazines and 10 terminal alkynes. Analysis of this
set of compounds indicated that 72 compounds with suitable
diversity could be made from only eight building blocks. Further-
more, these products all complied with Lipinski and Veber guide-
lines for drug-like properties.
The compounds were prepared in parallel with the goal of gen-
erating 35 mg of each product. The overall success rate was 83%
and the average purity after preparative mass defect ﬁlter HPLC
was 99%. The approach provides a methodology with the potential
to be applied in future diversity oriented parallel synthesis for drug
discovery purposes.2. A summary of the papers in this month’s issue
2.1. Polymer supported synthesis
No papers this month.
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A novel multicomponent synthesis of ketene dithioacetal rho-
danines has been reported by reaction of primary amine, carbon
disulphide, ethyl chloroacetate, and alkyl halide in DMF. The cata-
lytic effects of different bases have been investigated and potas-
sium carbonate can efﬁciently catalyse the reaction in moderate
to good yields at room temperature. The reaction approach using
cheap and readily available starting materials makes this new
strategy highly attractive in diversity oriented synthesis.2
A simple method for the synthesis of novel 3-ﬂuoropyrazol-
o[1,5-a]pyrimidine analogues has been developed starting from
ﬂuoroacetonitrile and benzoyl chloride. The desired compounds
are synthesised from a 3-amino-4-ﬂuoro pyrazole intermediate,
and the versatility of the approach was demonstrated by the syn-
thesis of a small library of pyrazolo[1,5-a]pyrimidines.3
2.3. Scaffolds and synthons for combinatorial libraries
The di-tert-butyl-di-p-nitrophenyl ester of hydrazinetetracarb-
oxylic acid has been prepared and shown to be useful in the prep-
aration of 1,2,4-triazolidine-3,5-diones (urazoles). Such urazoles
were prepared by reaction with a primary amine using either n-
BuLi or pyridine as base, depending on the desired N[4] substitu-
ent. With more electronegative N[4] substituents, pyridine is the
preferred base. This work complements an earlier urazole synthe-
sis, which introduced the N[4] substituent early in the sequence
and thus did not facilitate variation of this substituent for library
synthesis.4
2.4. Solid-phase supported reagents
An efﬁcient and metal-free method has been described for the
preparation of organic disulphides from alkyl and acyl methyl thio-
cyanates using poly-ionic resin hydroxide in aqueous medium. A
further extension of this protocol has been tested using two differ-
ent organic thiocyanates to prepare unsymmetrical disulphides.5
Various structurally modiﬁed polystyrene-supported oligoeth-
ylene glycols (PSoligoEG) have been investigated in order to ﬁnd
an optimised catalyst. The study examined the dependence of cat-
alytic activity on the oligoethylene glycol chain length and the
loading level of the oligoethylene glycol portion on the polystyrene
support. From this, it was found that the PSpentaEG with the high-
est pentaEG loading had the best catalytic efﬁcacy among the var-
ious PSoligoEGs in nucleophilic substitutions. To expand the scope
of PSpentaEG as a heterogeneous catalyst for diverse nucleophilic
displacement reactions, thioacetoxylation, nitrilation, azidation,
iodination, bromination, chlorination, and methoxylation were
carried out using the corresponding alkali metal salts in the
presence of PSpentaEG in various solvents. All the reactions pro-
ceeded smoothly, affording the corresponding products in high
yields.6
A bioglycerol derived carbon-sulphonic acid has been found to
efﬁciently catalyse the three-component one-pot condensation of
isatin, malononitrile, and 1,3-dicarbonyls to afford a wide range
of spiro[4H-pyran-3,30-oxindole]derivatives in good yields and
selectivity. The use of a recyclable solid acid catalyst makes this
method simple, convenient, and cost-effective.7
Conditions for the fast and effective reduction of aromatic nitro
groups bound to hydrophobic polystyrene-based Wang and Rink
resins using sodium dithionite in dichloromethane–water under
PTC conditions have been reported. Tetrabutylammonium hydro-
gen sulphate (TBAHS) was found to be an effective phase-transfer
catalyst for this reaction. This method allows for the reduction of
nitro groups to amino groups under mild conditions with complete
conversion and is tolerant of other functional groups.82.5. Novel resins, linkers and techniques
Glycoarrays have become important tools to study lectin-med-
iated carbohydrate recognition. However, it is difﬁcult to adjust the
characteristics of a speciﬁc glycoarray regarding its carbohydrate
density or the clustering of sugar ligands, respectively. A recent
publication describes the use of synthetic cluster glycosides of dif-
ferent valencies to vary carbohydrate density on a polystyrene sur-
face. A series of mono-, di- and trivalent mannosides were
synthesised for immobilisation on pre-functionalised polystyrene
microtitre plates and the resulting glycoarrays were tested as
adhesive surfaces in mannose-speciﬁc adhesion of Escherichia coli.
The measurements give ﬁrst promising hints about the potential of
this approach to alter ligand density of glycoarrays in a systematic
way.92.6. Library applications
A 6-amidinotetrahydroquinoline screening hit has been driven
to a structurally novel, potent, and selective FVIIa inhibitor through
a combination of library synthesis and rational design. An efﬁcient
gram-scale synthesis of the active enantiomer BMS-593214 was
developed, which required signiﬁcant optimisation of the key
Povarov annulation step. Importantly, BMS-593214 showed anti-
thrombotic efﬁcacy in a rabbit arterial thrombosis model.10
Thienopyrimidine-based bisphosphonates have been identiﬁed
as a new class of nitrogen-containing bisphosphonate inhibitors
of the human farnesyl pyrophosphate synthase (hFPPS). Analogues
have been prepared via cyclisation of 2-(1-(trimethylsilyl)ethyli-
dene)malononitrile to 2-amino-4-(trimethylsilyl)thiophene-3-car-
bonitrile in the presence of elemental sulphur. Direct ipso-
iododesilylation of this intermediate led to selective iodination at
Cb of the sulphur atomwith high efﬁciency. The synthetic protocols
developed were subsequently used in the parallel synthesis of
structurally diverse thieno[2,3-d]pyrimidin-4-amine-based bis-
phosphonate inhibitors of hFPPS.11
A small library of peptide amides has been designed to proﬁle
the cathepsin L active site. Within the cathepsin family of cysteine
proteases, the ﬁrst round of selection was on cathepsin L and
cathepsin B, and selected hits were further evaluated for binding
to cathepsin K and cathepsin S. Five highly selective sequences
with submicromolar afﬁnities towards cathepsin L were identiﬁed,
and an acyloxymethyl ketone warhead was then attached to these
sequences. Although these original irreversible inhibitors inacti-
vate cathepsin L, it appears that the nature of the warhead drasti-
cally impacts the selectivity proﬁle of the resulting covalent
inhibitors.12
Glycosylation is a widespread modiﬁcation of plant secondary
metabolites, and catalysed by a superfamily of UDP-glycosyltrans-
ferases (UGTs). UGTs are often involved in late biosynthetic steps
and show broad substrate speciﬁcity or regioselectivity. In a recent
study, the acceptor promiscuity of a Rosa hybrid UGT RhGT1 and an
evolved microbial UGT OleD[PSA] toward a small ﬂavonoid library
was probed and compared. Interestingly, RhGT1 showed compara-
ble acceptor promiscuity in comparison with OleD[PSA], though
the acceptor binding pocket of the latter is much more open and
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